Comparative analyses of codon and amino acid usage in symbiotic island and core genome in nitrogen-fixing symbiotic bacterium Bradyrhizobium japonicum.
Genes involved in the symbiotic interactions between the nitrogen-fixing endosymbiont Bradyrhizobium japonicum, and its leguminous host are mostly clustered in a symbiotic island (SI), acquired by the bacterium through a process of horizontal transfer. A comparative analysis of the codon and amino acid usage in core and SI genes/proteins of B. japonicum has been carried out in the present study. The mutational bias, translational selection, and gene length are found to be the major sources of variation in synonymous codon usage in the core genome as well as in SI, the strength of translational selection being higher in core genes than in SI. In core proteins, hydrophobicity is the main source of variation in amino acid usage, expressivity and aromaticity being the second and third important sources. But in SI proteins, aromaticity is the chief source of variation, followed by expressivity and hydrophobicity. In SI proteins, both the mean molecular weight and mean aromaticity of individual proteins exhibit significant positive correlation with gene expressivity, which violate the cost-minimization hypothesis. Investigation of nucleotide substitution patterns in B. japonicum and Mesorhizobium loti orthologous genes reveals that both synonymous and non-synonymous sites of highly expressed genes are more conserved than their lowly expressed counterparts and this conservation is more pronounced in the genes present in core genome than in SI.